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ABSTRACT

Proposals to conduct |ow cost deep space mssions of short duration to small bodies

will concentrate on the near-Farth asteroids (NEA) anti comets. Desi gn of such
m ssions first requires that preliminary mission and spacecraft designs be perforned
to determine feasibility. This is referred to as a Phase A study. In the mission

design portion of this study, the following tasks are usually necessary:

1.search for the trajectory mode (direct, gravity assist, etc.) that best
satisfies energy, flight time, and other nmajor requirenents.

2. Perform some trajectory analysis at karth and the target body(s) , to see if
conditions are conpatible wth spacecraft, sci ence, and operations
requi renents and constraints.

3.8elect the best suited trajectory nmode and develop the | aunch peri od.

4.Generate parametric data useful for spacecraft and instrunment designs, and
navi gati on and operations processes.

5.Develop preliminary sequence data to verify that all activity in actual
per f or mance, will be consistent with all capabilities and constraints.
This provides the final mecasurce of nission success.

Unlike mssions to the planets, whose orbits are nearly circular and in the

ecliptic, missions to asteroids and conets are conplex, and not very cyclical. That
iS, the synodic period is of little value in predicting when the next favorable
| aunch opportunity will occur. ‘1" he solution offered here is the devel opnment of a
mission design data base. That is, the desirable m ssion data for a suitable |aunch

period (20 years, for exanple) and for each asteroid would be generated and stored
in a data base, and nade accessible to anyone instructed in the use of this data
base . Storage would be on a microcomputer, and software would be witten to provide
searches based on the user requirenents.

The data base would include the Jpl Dastcon3 file so that searches on desired

asteroid physical or orbital characteristics can bhe nade. Then, the mssion data
may be accessed, by first lJooking at the launch and arrival date regions for which
energy to perform a specific type of mssion is a minjimum. (The types of missions

considered at this time are flybys, rendezvous, anti sample retur n,) Within this
| aunch-arrival space, other paranmeters of interest in a Phase A study would be

gener at ed. It is inportant that data around the mninum energy solution be
available, so that the user may nove to a non-optimum solution if he has specific
constraints or requirenents. ‘1" here are about 2 dozen such parameters which would be

avail able to the user, and thi s nunber can be increcased if necessary.

This first version of the small bodies databascwill include NKA and comel missions
only. 1t will be updated periodically to include newy di scovered bodies and those
whose orbits have been better detern ned. A later version will include the main
belt asteroids and other bodies in the solar system anti multiple body encounters
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